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Abstract 
Consumer awareness and usage of Unit Price (UP) information continues to hold academic interest. 
Originally designed as a device to enable shoppers to make comparisons between grocery products, 
it is argued consumers still lack a sufficient understanding of the device. Previous research has 
tended to focus on product choice, effect of time, and structural changes to price presentation. No 
studies have tested the effect of UP consumer education on grocery shopping expenditure. Supported 
by distributed learning theories, this is the first study to condition participants over a twenty week 
period, to comprehend and employ UP information while shopping. A 3x5 mixed factorial design 
was employed to collect data from 357 shoppers. A 3 (Control, Massed, Spaced) x 5 (Time Point: 
Week 0, 5, 10, 15 and 20) mixed factorial analysis of variance (ANOVA) was performed to analyse 
the data. Preliminary results revealed that the three groups differed in their average expenditure over 
the twenty weeks. The Control group remained stable across the five time points. Results indicated 
that both intensive (Massed) and less intensive (Spaced) exposure to UP information achieved 
similar results, with both group reducing average expenditure similarly by Week 5. These patterns 
held for twenty weeks, with conditioned groups reducing their grocery expenditure by over 10%. 
This research has academic value as a test of applied learning theories. We argue, retailers can attain 
considerable market advantages as efforts to enhance customers’ knowledge, through consumer 
education campaigns, can have a positive and strong impact on customer trust and goodwill toward 
the organisation. Hence, major practical implications for both regulators and retailers exist. 
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Introduction 
 
Over forty years on and debate continues in relation to the benefits of Unit Pricing (UP). The 
consumerist view is that UP information enables consumers to rationally evaluate the most 
economical size and brand of pre-packaged grocery product (Lamont, Rothe et al. 1972, McGoldrick 
and Marks 1983, Bogomolova and Louviere 2012). Researchers have found, shoppers took 
considerable less time to make inter-brand and size comparisons when UP information was provided 
(Mitchell, Lennard et al. 2003), errors in price comparisons were significantly reduced (Gatewood 
and Perloff 1973, Russo, Krieser et al. 1975) and the probability of lower grocery shopping 
expenditure was possible (Miyazaki, Sprott et al. 2000). In contrast, retailers and manufacturers have 
associated the practice with increased costs, debatable returns, shopper confusion and limited 
consumer welfare (Mathews, Wilson et al. 1974, McGoldrick and Marks 1983, McGoldrick and 
Marks 1985). Manufacturers have been concerned with the proposition that UP may shift consumer 
choice to lower priced, private label or generic products (Russo, Krieser et al. 1975). Others have 
suggested brand to be a stronger influencer of product choice over UP (Monroe and LaPlaca 1972) 
and that consumers largely ignore UP, referring to retail price instead (Bogomolova and Louviere 
2012).These inconsistencies, and the proposition that nearly a third of supermarket shoppers fail to 
understand UP information (Zinn 2011), suggests merit in investigating the economic impact of 
increasing shoppers’ understanding and usage of this information through consumer educational 
practices. 
 
Although the potential benefits of UP have been reported in the literature, there is a dearth of 
externally valid, comprehensive evidence to quantify the household economical impact the 
employment of UP information brings. Previous work has tended to employ simulated or artificial 
shopping environments, graphical illustrations of pre-packaged goods, limited choice sets or self 
reported survey data (Boya 1987, Miyazaki, Sprott et al. 2000, Kachersky 2011, Bogomolova and 
Louviere 2012). Hence, for the first time, this research adopts a large scale, longitudinal 
experimental design. This research has two aims; 
 
1. To measure the economic effect on grocery expenditure by educating shoppers to use UP 
information. 
2. Examine whether the frequency of the UP information provided produces different results.  
 
Literature Review 
 
Awareness, Comprehension, Usage and Education of UP Information           
Previous research of UP has tended to focus on measurements of awareness, knowledge and 
adoption (McElroy and Aaker 1979), effect on product choice (Houston 1972, Miyazaki, Sprott et al. 
2000), effect of time (Mitchell, Lennard et al. 2003, Arnould, Price et al. 2004), structural changes of 
price presentation (Boya 1987, Diaz 2011, Kachersky 2011) and potential consumer benefits 
(Lamont, Rothe et al. 1972, Monroe and LaPlaca 1972). A classic challenge of social marketing is 
that positive attitudes do not necessarily lead to changes in behaviour. Herein, although shoppers 
may consider UP the bench mark of smart shopping (socially approved behaviour) few may actually 
use it (Bogomolova and Louviere 2012). Therefore, when one asks a respondent if they have 
awareness, knowledge or use UP information, then a positive response is likely to occur.  
  
We argue that awareness and usage levels may in fact be much lower than what has been reported in 
the past and this variance may be more predominant during the mundane, repetitive, low 
involvement task of grocery shopping, where shoppers limit their cognitive load, often employing 
simple heuristics. Although some have pointed to the prominence of the font size (Miyazaki, Sprott 
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et al. 2000, Jarratt 2007, Bogomolova and Louviere 2012), there appears support for the view, that it 
is in fact a lack of conditioning (education) that leads to limited awareness and usage (Capon and 
Kuhn 1982, Boya 1987, Mitchell, Lennard et al. 2003). Although high levels of awareness are often 
self reported, the difference between reported awareness and understanding is often large. This, to 
some extent, suggests self report bias (Monroe and LaPlaca 1972, Aaker and Ford 1983, McGoldrick 
and Marks 1985, Boya 1987, Mitchell, Lennard et al. 2003). In many cases, researchers have called 
for greater levels of consumer education on UP to improve actual usage levels and consumer benefits 
(Isakson and Maurizi 1973, Capon and Kuhn 1982, Boya 1987, Mitchell, Lennard et al. 2003). To 
date, no studies have explored the consequence of educating shoppers to use UP information. 
    
Issues Arising from Prior UP Research  
Earlier studies of the effect of UP information on purchase behaviour  have employed limited choice 
sets of either real or graphical illustrations of pre-packaged grocery products, such as frozen and 
canned vegetables, dog food and facial tissues (Aaker and Ford 1983, Yoa, Oppewal et al. 2010). It 
is argued that the true effect of UP information on purchase behaviour cannot be accurately 
measured using only limited virtual demonstrations of products. Hence, this research provides 
greater application and external validity by examining the effect of UP education on consumers total 
grocery expenditure over a twenty week period. Further, previous investigations into UP have also 
involved cross-sectional, point-in-time, self-reported survey data (Houston 1972, Lamont, Rothe et 
al. 1972, Russo, Krieser et al. 1975). As data captured in one instance, or over two or three weeks, 
can be diluted by aggressive price promotions delivered weekly by supermarkets, we argue that a 
longitudinal design, is the only way to more accurately gauge the effect of providing UP information 
to shoppers. Researchers have recognised the need to improve the external validity of findings and 
extend these investigations (Boya 1987, Yoa, Oppewal et al. 2010, Kachersky 2011). Although 
consumer usage of UP information continues to hold academic interest (Miyazaki, Sprott et al. 2000, 
Mitchell, Lennard et al. 2003, Jarratt 2007, Diaz 2011, Kachersky 2011, Bogomolova and Louviere 
2012), we argue more work needs to be done to improve the validity of findings and provide a 
clearer understanding of the consequences of increased usage for both consumers and retailers. 
 
Distributed Learning Theory                                                                                                  
Researchers have maintained several theories to account for distributed practice effects (Hintzman 
1974, Glenberg 1979). Rule-based learning theory (RLT), aims to increase the consumers’ fund of 
knowledge by increasing their repertoire of skills and extending already established cognitive 
structures (Jayanti and Singh 2009). Such learning, from distributed experiences, is effective in 
growing knowledge and problem solving (Lave and Wenger 1990). Rule-based learning is 
considered an appropriate context where consumers have a pre-existing level of skill, knowledge and 
routines, such as found in grocery shopping. A secondary theoretical approach is consolidation 
theory (Wickelgren 1972). In context, a consumers’ bank of knowledge grows with each exposure to 
UP educational material. If exposures to stimuli are distributed at weekly intervals, more 
consolidation into long-term memory will occur, than if the exposures are presented at daily intervals 
(Hintzman, Block et al. 1973, Cepeda, Pashler et al. 2006). Supported by these distributed learning 
theories, this is the first study to condition shoppers over a twenty week period, to understand and 
employ UP information.  
 
Finally, researchers have called for greater levels of education for consumers on UP, suggesting such 
educational campaigns will enable consumers to make more informed and economical purchase 
decisions, while retailers will gain competitive advantage and strengthen consumers’ trust and 
goodwill towards their stores (Gatewood and Perloff 1973, Boya 1987, Eisingerich and Bell 2008) . 
In light of contradictory findings presented in earlier studies, calls for improved methodological 
validity and improved levels of consumer education, the following research questions are developed; 
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1. Is there a positive household economic effect (reduction in grocery shopping 
expenditure), once shoppers are educated to employ UP information? 
2. Does the frequency of the UP information provided produce different results?   
 
Methodology 
 
Pilot Study 
During October 2011, a pilot study was conducted with a small sample (n=30) of grocery shoppers 
from one suburb. Shoppers were recruited after completing their purchases. Over a five week period, 
these shoppers were exposed to UP information. Each week, shoppers returned their shopping 
receipts, in pre-paid envelopes. Results indicated, between baseline and the final week shop, these 
shoppers reduced their overall grocery shopping expenditure by 11 percent. Buoyed by these results, 
this study sort to increase the sample size, extend the time and reach and employ an experimental, 
field work design to improve reliability, validity and generalisations.   
 
Participants Recruitment and design 
Five hundred and forty-one (541) shoppers were recruited nationally via newspaper adverts, national 
radio announcements and online current affairs forums. We specifically avoided recruiting from 
online consumer advocate sites to avoid biasing the results of this study. Respondents were recruited 
to participate in a ‘grocery study’ and we avoided any reference to UP. A total of three hundred and 
fifty-seven (357) shoppers completed the twenty week study. Respondents were incentivised with a 
draw for shopping vouchers. All respondents were asked to provide an initial shopping receipt, 
which formed a baseline spend. Screening questions ensured respondents were the ‘primary grocery 
shopper’.  
 
Stimuli 
A one page training sheet was developed. This stimulus provided shoppers a short description of the 
UP, illustrated the location of the UP on store shelf labels and provided examples of how UP 
information could be used to make comparisons between different brands and sizes of pre-packaged 
grocery products. We reduced the educational material to one page to avoid respondents considering 
participation onerous and to limit the risk of high dropout rates often associated with longitudinal 
studies 
 
Procedure 
The first week of the study (Week 0) served to measure baseline spending for each participant, we 
then implemented our manipulations and monitored effects across the following 20 weeks. Each 
week, over these 20 weeks, shoppers were posted a pre-addressed, pre-paid envelope in order to 
return their shopping receipts. The UP information condition was manipulated by giving people 
either; No UP educational material (Control); UP educational material each week for 5 weeks 
(Massed) or UP educational material every second week for 10 weeks (Spaced). Thus, the two 
treatment groups each got five exposures to UP information, but the distribution was either massed 
or spaced.  Consolidation learning theory suggests the Massed Group will learn faster, but then also 
forget quicker, whereas the Spaced Group should retain the information for a longer period 
(Wickelgren 1972).   
 
Preliminary Results  
 
Data from 357 respondents were included in the analysis. A 3 (Control, Massed, Spaced) x 5 (Week 
0, 5, 10, 15 and 20) mixed factorial analysis of variance (ANOVA) was performed to analyse data.  
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Results of the analysis revealed a significant interaction between group and time point, F(8,708)= 
2.959, p=.003, indicating that the three groups differed in their average expenditure patterns across 
the five time points. Follow-up analyses for the individual groups revealed that there was no 
significant difference in average expenditure across the five time points for the Control group, F<1, 
indicating stable levels of expenditure. Significant differences were identified for both the Massed, 
F(4,272)= 17.718, p<.001, and Spaced groups, F(4,220)= 9.435, p<.001, indicating that expenditure 
patterns for these groups were not stable across the five time points. Examination of means (Table 1 
below), suggests these two groups demonstrated an initial decline over the first five weeks of the 
study, and then slowly increase over the remaining weeks.  When only the Massed and Spaced 
groups are included in a 2 x 5 mixed ANOVA, there is no significant interaction between group and 
time point, F<1, indicating that these two groups display the same pattern across the five time points.   
 
Groups  Week 0  Week 5  %‐/+ (Wk0‐5) Week 10 Week 15 Week 20  %‐/+ (Wk0‐20)
Control  $3.74   $3.60   ‐3.74% $3.64  $3.60  $3.60   ‐3.74%
Massed  $3.64   $3.01   ‐17.30% $3.00  $3.33  $3.23   ‐11.26%
Spaced  $3.62   $2.99   ‐17.40% $3.20  $3.31  $3.26  ‐9.94%
$2.50
$2.70
$2.90
$3.10
$3.30
$3.50
$3.70
$3.90
Week 0 Week 5 Week 10 Week 15 Week 20
Control
Massed
Spaced
 
 
From these preliminary results it would appear that both intensive (Massed) and less intensive 
(Spaced) exposure to UP information achieved similar results, with both groups reducing average 
expenditure similarly to Week 5 and then following similar trends afterwards. Neither group had 
returned to baseline level expenditure by Week 20 of the study. 
 
Discussion 
 
Our research outcomes offer practical managerial implications and recommendations, allowing 
practitioners to make market place adaptations with increased certainty and with improved 
generalisability. Our preliminary results provide some insight into changes in grocery shopping 
expenditure after educating consumers to use UP information and the potential consequences for 
supermarket retailers. It appears that exposure to such material, provided either weekly or 
fortnightly, changes shopping behaviour, leading shoppers to spend less each week.  
 
Theoretical contributions 
We found that changes in spending took place when shoppers were exposed to UP educational 
material weekly. This is supported by consolidation learning theory that proffers, when exposures to 
stimuli are distributed at weekly intervals, consumers retain more information and more 
consolidation into long-term memory occurs (Hintzman, Block et al. 1973, Cepeda, Pashler et al. 
2006). Extending this theory, we would then expect that if exposures to UP information were 
provided at wider intervals (fortnightly) a stronger and longer effect should occur. Preliminary 
analysis identified that this did not occur and that exposure to UP information, whether weekly or 
fortnightly, achieved similar results. There are two possible explanations for this. Firstly, shopping 
for groceries has become an activity that is undertaken almost on a daily basis, rather than a weekly 
(Yoo, Baranowski et al. 2006, Mortimer 2012). Hence, by the second or third weekly exposure to the 
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stimulus, shoppers may have visited the supermarket many times during the week and employed UP 
tactics each time. Secondly, consumers have a pre-existing level of skill, knowledge and routine, 
when grocery shopping. They routinely purchase the same products, brands and visit the same stores. 
As suggested by rule-based learning theory (RLT), exposures to UP information may have simply 
increased the shoppers’ range of skills. So, after the first few exposures, shoppers had already 
adapted their shopping behaviour and no further exposures were needed.  
 
Managerial Implications  
Supermarket retailers can gain considerable competitive market advantage and strengthen goodwill 
towards their institution by educating shoppers about how they can use the UP information when 
selecting products (Gatewood and Perloff 1973, Isakson and Maurizi 1973, Eisingerich and Bell 
2008, Eisingerich and Bell 2008). We suggest more can be gained by promoting and informing 
consumers of this device, rather than avoiding it. This research has found that once consumers are 
provided with the skills to use UP information in stores, their spending changes. We propose that 
retailers may manipulate the prominence of UP information on shelf labels, and this could shift 
purchases toward more profitable products, such as private label and home brand items.   
 
Limitations and future research 
The results of this research are not without limitations. We accept that shopper’s spending patterns 
may change simply because they are asked to send in receipts each week. To address this in future 
work, a condition to get people to think specifically about their spending behaviour should be 
included. This could be done by providing half the sample with feedback about their previous week’s 
spending. We accept that as this data were collected in the Australian market, where UP is still in its 
infancy. A replication of this work in a mature UP market, such as the US or UK may produce more 
interesting results. Finally, debate continues in relation to the effect UP information has on brand 
switching, tier switching and volume discounting, with some researchers finding UP encourages 
switching, yet others saying no significant effect exists (Friedman 1971, McCullough and Padberg 
1971, Lamont, Rothe et al. 1972, Russo, Krieser et al. 1975, Miyazaki, Sprott et al. 2000). Our 
preliminary results found that shoppers reduced their expenditure, yet we current do not know how 
this was attained. Did shoppers, once educated to use UP, simply switch to lower UP products, as 
Miyazaki et al (2000) found, or to generic, private label alternatives (Boya, 1987) or to competing 
national branded products; or, do shoppers attain economic savings through volume discounting 
(Mitchell, Lennard et al. 2003)? Such research questions should be pursued in later research. 
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